The empirical study revealed that among the various types of constraints (as perceived by the respondents) regarding the adoption of IPM technologies in the Pointed Gourd (Trichosan thes dioica Roxb.) production, the lack of knowledge of the respondents about the Economic Threshold Limit (ETL) concept ranked first closely followed by the lack of knowledge of the respondents regarding the bio-pesticides (under the category of knowledge and information constraints) in second position, the lack of knowledge of the respondents about the Integrated Pest Management (IPM) techniques ranked third position, closely followed by lack of training of the respondents on the proper use of pesticides in the fourth position.
Introduction
Integrated Pest Management (IPM) is a scientific paradigm (Perkins, 1982) which is now of global significance. Its basic concern is with designing and implementing pest management practices that meet the goals of farmers, consumers and governments in reducing pest loses while, at the same time, safeguarding against the longer term risk of environmental pollution, hazards to human health, and reduced agricultural sustainability.
While the philosophy and ideas of IPM are now widely accepted in the political and scientific arena, the practical implementation of IPM has proved far more difficult to achieve. Over two decades, attempts to develop and disseminate IPM technologies in the developing countries have met with limited success (Kiss and Meerman -1991, Yudelman et al. -1998) . A number of reasons for this limited success were identified by the different researchers viz.:
-Insufficient extension resource to serve the needs of the farmers who wish to employ IPM (Brader, 1979 ). -The need for more emphasis on farmers training to get the IPM message across (Kenmore, 1987) .
Commercial pressures on farmers to use pesticides, and the idea that pesticides companies disrupt IPM research and implementation activities could be important in specific cases. We believe that a more important reason for a lack of IPM adoption is that the IPM 'product' is often not appropriate to farmers' need (Norton -1976 , Goodell -1984 . Farmers may perceive IPM as too complex, too expensive, too risky, and just not appropriate to their farming system.
In this regard, we must keep in mind that IPM was first developed in response to the environmental concerns about the abuse or over use of the chemical pesticides associated with the input-intensive agricultural systems of the developed countries. The traditional approach regarding the IPM technology development was to develop pest and disease control alternatives to reduce or eliminate the use of chemical pesticides. Here, the role of the agricultural extension system was to transfer and disseminate these technologies and practices directly to the farmers (Morse and Buhler, 1997) . More recently, alternative approaches have been evolved for the small-scale farming systems of the developing countries. These approaches seek to combine indigenous farmer knowledge with scientific knowledge of cropping systems and pests to develop site appropriate IPM systems. Variously labeled as ecological or sustainable IPM (Schwab -1995, Mangam and Mangam -1998) , these approaches are often described as being knowledge-intensive (Morse and Buhler, 1997) . This new approach regarding IPM technologies required enhance knowledge and understanding of the small farmers regarding the biological factors and ecological interactions (Dent, 1995) . So, it is of utmost necessity for the scientific community to find out and analyze the field level constraints (as perceived by the farmers) in the adoption of IPM technologies especially in the vegetable cultivation in the third world countries where excessive and indiscriminate use of the pesticides were reported by various researchers like Rashid et al. (2003) , IPM DANIDA Project (2004) , Kim and Park (2005) , Baral et al. (2006) etc. Here a participatory constraint analysis method was utilized where the respondent farmers were asked to mention the constraints, place the constraints in a four point continuum and rank them following the complimentary mix of participatory as well as formal approach as developed by Hubert (1991) , NCAER (1993) , Shah (1993) , Rajaratnam et al. (1993) and Malik and Edwards (1993/1994) .
Objectives of the study
(1) To study the field level constraints (as perceived by the respondents) in the adoption of IPM technologies on the selected vegetable in a participatory approach method, (2) To examine extent or magnitude of these field level constraints in the adoption of IPM technologies on the selected vegetable category wise and (3) To suggest some ameliorative measures based on findings.
Materials and Methods
Two way direct communications is a "must" to achieve good rapport in any research work, which involves farmers as the unit of study. Keeping these in view, researchers' own state namely, West Bengal in India was selected for the present study.
The state of West Bengal has nineteen districts. Among these districts, the district of Bardhaman is one of the most agriculturally advanced and prosperous district of the state apart from being the home district of the present investigators. So, this district was purposively selected for the present study.
The district of Bardhaman has thirty one (31) Community Development (CD) Blocks. Among these CD Blocks, the Katwa-I Block was purposively selected for the present study, because the soil of Katwa-I Block was conducive for vegetable cultivation. This was supported by the fact that nearly 1000 hectares of land were under the vegetable cultivation in the winter season in the Katwa-I Block in the year 2005-06 (Source :-Department of Agriculture, Govt. of West Bengal). The production of Pointed Gourd (Trichosan thes dioica Roxb.) topped the list of the production of the summer vegetables in the selected CD Block. So, Pointed Gourd was selected for the present study.
This CD Block also consumed a large amount of pesticides for plant protection purposes. The Katwa-I Block consumed nearly 8000 litres of pesticides in the year of 2005-06. Apart from these facts, the Katwa-I Block was home block of one of the present investigators.
All the villages, eighteen (18) in numbers falling under the five (5) kilometers radius of Katwa Town were selected for the present study. As these villages have sizeable population who grew Pointed Gourd commercially in more than 0.33 acre or 0.57 hectare or 1 bigha of farm land were taken into consideration for the present study. At present 150 such farmers were there. So, all the 150 vegetable growers were selected as the sample population of the present study.
The data was collected with the help of a structured question-schedule developed for the study and through the personal interview method. The data was collected from June, 2006 to May, 2007 at the selected villages. After completion of data collection, thorough checking was made on the filled up schedules and then the schedules were numbered. The numbered schedules were tabulated according to their numbers. Following the Participatory Approach as mentioned by Hubert (1991) , at first the respondents noted the constraints regarding the adoption of IPM techniques according to their own wishes. Then formal method was adopted to measure the degree of constraints as experienced by the respondents in relation to the adoption of IPM techniques and the respondents were asked to indicate on a four point continuum about the extent to which each constraint was perceived as crucial factor for adoption of IPM technologies on the selected vegetables. The scoring procedure was as follows:
The rank score of each individual constraint as experienced by the respondents in relation to the adoption of IPM technologies was calculated by multiplying the frequencies with the respective weights of that particular constraint and later adding them up. On the basis of their respective rank scores, each constraint as experienced by the respondents in relation to the adoption of IPM technologies was rankordered. The various constraints as experienced by the respondents in relation to the adoption of IPM technologies were categorized with the help of the past studies conducted by Gomez (1977) , Lal (1977) , Swaminathan (1978) , Mahapatra (1984) , Tantray and Nanda (1991) and Singh et al. (1993) .
Results and Discussion
Field level constraints experienced by the respondents regarding the adoption of the IPM technologies in the Pointed Gourd cultivation
The ranking (both category-wise ranking and overall ranking) of various field level constraints as perceived by the respondents regarding the adoption of the IPM technologies in Pointed Gourd cultivation was given in Table 1 .
From the Table 1 , it became clear that among the socio-economic constraints as perceived by the respondents regarding the adoption of IPM technologies in the Pointed Gourd cultivation, lack of consmopoliteness of the respondents held the first rank position followed by lack of financial resources of the respondents, lack of education of the respondent, small size of land holding of the respondent, age of the respondent and gender of the respondents. This was apparently because of more the cosmopoliteness of the respondents, more they would have exposures to various sources of information which would encourage the respondents regarding the adoption of IPM technologies for the Pointed Gourd production. Table 1 depicted the picture that revealed that among the infrastructural constraints lack of preservation and cold-storage facilities for the selected vegetable enjoyed the first position followed by the lack of communication and transport which enjoyed the second position. Lack of irrigational facilities held the third rank position followed by the lack of the vegetable market in the fourth rank position. Among the infrastructural constraints, lack of preservation and cold-storage facilities enjoyed the first position might be because of the fact without proper preservation facilities, the Pointed Gourd growers were under pressure to sell the harvested Pointed Gourd crops immediately which in turn encouraged the Pointed Gourd growers to apply the pesticides more for increased level protection from the pests and vis-à-vis increased yield of the Pointed Gourd crops and thus the farmers tended to dissociate themselves from the adoption of IPM technologies in the Pointed Gourd cultivation. Table 1 clearly showed us that among the situational constraints regarding the regarding the adoption of IPM technologies in the Pointed Gourd production, average distance between the fragments of the cultivated land of the respondents held the first position, closely followed by fragmentation of the cultivated land of the respondents. Fragmentation of the cultivated land of the respondents and lack of supply of the pesticides in the market at the right time enjoyed the third and fourth positions respectively.
From the Table 1 , it became clear that among technological and communication constraints as perceived by the respondents, the inadequate / complicated description regarding the precautions to be taken in the case of toxicity related accidents in the written materials kept in the containers of pesticides enjoyed the first rank position, followed by the lack of proper Integrated Pest Management (IPM) technologies for the Pointed Gourd crops in the second position. The quality of the printing of the written materials kept in the containers of the pesticides was in the third position and the colour used in the written materials kept in the containers of pesticides enjoyed the fourth position. The fact that given description regarding the precautions to be taken in the case of toxicity related accidents in the written materials kept in the containers of pesticides enjoyed the first rank position might be due to the cause that unclear, complicated, written in highly technical way of writing and below quality descriptions would compel the respondents to use the pesticides without any precaution in the Pointed Gourd cultivation.
From the Table 1 , it became clear that among the knowledge and information constraints as perceived by the respondents regarding the adoption of IPM technologies, the lack of knowledge of the respondents about the Economic Threshold Limit (ETL) concept of the Pointed Gourd crops held the first rank position, closely followed by the lack of knowledge of the Pointed Gourd growers regarding the bio-pesticides in the second position which was closely followed by the lack of knowledge of the respondents about the Integrated Pest Management (IPM) techniques for the cultivation of the Pointed Gourd crops in the third position. The lack of proper information on the judicious use of pesticides was in the fourth position. The fact that the lack of knowledge of the respondents (vegetable growers) about the Economic Threshold Limit (ETL) concept of the Pointed Gourd crops held the first rank position among the knowledge and information constraints might be due to the cause that without the knowledge about the Economic Threshold Limit (ETL) concept of the Pointed Gourd crop, the respondents were prone to use the chemical pesticides more in numbers, frequency and quantity in the Pointed Gourd cultivation than suggested by the IPM experts.
From the Table 1 , it was apparent that among the administrative and managerial constraints as perceived by respondents lack of training of the respondents on the IPM technologies enjoyed the first position, closely followed by non-availability of extension personnel in time in the second position and distantly followed by cheating by the sales agents and dealers of pesticide companies. In the fourth position lack of loan sanctioning mechanism for the vegetable growers for the cultivation of the Pointed Gourd crops was there. Among the administrative and managerial constraints, lack of training of the vegetable growers on the IPM technologies in the Pointed Gourd production enjoyed the first position because of the fact that without proper training of the respondents regarding the IPM technologies, the respondents would be likely prone to misuse of pesticides in the Pointed Gourd production. Table 1 revealed that among all the various types of constraints perceived by the respondents regarding the adoption of IPM technologies in the Pointed Gourd production, the lack of knowledge of the respondents (vegetable growers) about the Economic Threshold Limit (ETL) concept of the Pointed Gourd crops (under the category of knowledge and information constraints) enjoyed the first rank position closely followed by the lack of knowledge of the respondents regarding the bio-pesticides (under the category of knowledge and information constraints) in second position, the lack of knowledge of the respondents about the Integrated Pest Management (IPM) techniques for the cultivation of the Pointed Gourd crops (under the knowledge and information constraints category) enjoyed third position, closely followed by lack of training of the vegetable growers on the proper use of pesticides in the Pointed Gourd production (under category of administrative and managerial constraints) in the fourth position. It proved that the lack of knowledge of the respondents (vegetable growers) about the Economic Threshold Limit (ETL) concept of the Pointed Gourd crops, lack of knowledge of respondents regarding the bio-pesticides, the lack of knowledge of the respondents about the Integrated Pest Management (IPM) techniques for the cultivation of the Pointed Gourd crops and lack of training of the vegetable growers on the IPM technologies in the Pointed Gourd production put the most formidable hurdle before the respondents regarding the adoption of IPM technologies in the Pointed Gourd production. Table 1 and 2 clearly showed us that among six numbers of different categories of perceived constraints regarding the adoption of IPM technologies in Pointed Gourd cultivation, knowledge and information constraints with a rank score of 2769 enjoyed first rank position, distantly followed by administrative and managerial constraints (with a rank score of 1586) in the second position, technological and communication constraints with a rank score of 1249 in the third position, socio-economic constraint (rank score of 828) in the fourth position and it was interesting to note that situational constraints enjoyed the last position with only 589 rank score. The fact that the knowledge and information constraints held the highest position among different categories of constraints might because of the reason that the respondents had very poor level of knowledge regarding the adoption of IPM technologies in Pointed Gourd cultivation as well as they had very poor access to the sources of the information regarding the adoption of IPM technologies which was already indicated in the different results obtained in the earlier sections of this paper. The above results also showed us that various administrative and managerial lacunae (incompetent extension services, inadequate monitoring of the markets etc.) on the part of the central and state governments contributed to a great extent to the low level of adoption of IPM technologies in Pointed Gourd cultivation among the respondents. The results also revealed that the respondents were technologically ill equipped as well as there were various problems in the communication processes with the Pointed Gourd farmers to adopt the IPM technologies in their Pointed Gourd cultivation. Table 2 showed us that among various categories of constraints, knowledge and information constraints had highest percentage of 36.40 percent, distantly followed by administrative and managerial constraints (20.85 percent) in the second position and technological and communication constraints (16.42 percent) in the third position respectively. It was interesting to note that the infrastructural constraints held the lowest position with only 07.05 percentage points. The above table clearly depicted a picture that the biggest constraint before the respondents was knowledge and information constraints regarding the adoption of the IPM technologies in the Pointed Gourd cultivation. This meant that the respondents had very poor level of knowledge regarding the various aspects of the IPM technologies in the Pointed Gourd cultivation as well as they had very poor access to the sources of the information regarding the IPM technologies which was already indicated in the different results obtained in the earlier sections of the paper.
Analysis of category wise field level constraints experienced by the respondents regarding the adoption of the IPM technologies in the Pointed Gourd cultivation
It was interesting to note that poor extension services, poor vigilance of the central and state governments on the pesticide market, inadequate and poorly governed vegetable markets etc. led the administrative and managerial constraints to the second position.
The Tables 1 and 2 clearly depicted a picture that the third biggest constraint before the respondents was technological and communication constraint regarding the adoption of the IPM technologies in the Pointed Gourd production. This meant that the respondents were technologically ill equipped for adoption of the IPM technologies for the Pointed Gourd crops and the communication channel for making the respondents aware about the technical specifications and information regarding the IPM technologies was poorly developed and to some extent ineffective in nature.
The socio-economic constraints like lack of cosmopoliteness, lack of financial resources, lack of education, small size of land holdings etc. considerably affected the proper use of the pesticides by the respondents in the vegetable cultivation. As a result, socio-economic constraints came in the fourth position among the various categories of constraints regarding the adoption of the IPM technologies.
It was interesting to note that the infrastructural constraints came in last position with only 07.05 percentage points. This means that there were little grass-root level infrastructural constraints related to the farming operations in general and the Pointed Gourd cultivation in particular like lack of preservation and cold-storage facilities for the harvested Pointed Gourd crops, lack of communication and transport, lack of irrigational facilities, lack of Pointed Gourd market, lack of proper plant protection implements etc. posed little constraints to the respondents in relation to the adoption of the IPM technologies. This was a silver-line of hope among the otherwise bleak scenario.
Conclusion
Interpretation of the data on the constraints as experienced by the respondents regarding the adoption of the IPM technologies in the Pointed Gourd cultivation, revealed that lack of knowledge of the respondents (vegetable growers) about the Economic Threshold Limit (ETL) concept of the Pointed Gourd crops, lack of knowledge of respondents regarding the bio-pesticides, the lack of knowledge of the respondents about the Integrated Pest Management (IPM) techniques for the cultivation of the Pointed Gourd crops and lack of training of the vegetable growers on the IPM technologies in the Pointed Gourd production put the most formidable hurdle before the respondents regarding the adoption of IPM technologies in the Pointed Gourd production.
The present study showed us that among six numbers of different categories of perceived constraints regarding the adoption of IPM technologies in Pointed Gourd cultivation, knowledge and information constraints enjoyed first rank position, distantly followed by administrative and managerial constraints in the second position, technological and communication constraints in the third position, socio-economic constraint in the fourth position and it was interesting to note that situational constraints enjoyed the last position. The fact that the knowledge and information constraints held the highest position among different categories of constraints might because of the reason that the respondents had very poor level of knowledge regarding the adoption of IPM technologies in Pointed Gourd cultivation as well as they had very poor access to the sources of the information regarding the adoption of IPM technologies which was already indicated in the different results obtained in the earlier sections of this paper. The above results also showed us that various administrative and managerial lacunae (incompetent extension services, inadequate monitoring of the markets etc.) on the part of the central and state governments contributed to a great extent to the low level of adoption of IPM technologies in Pointed Gourd cultivation among the respondents. The results also revealed that the respondents were technologically ill equipped as well as there were various problems in the communication processes with the Pointed Gourd farmers to adopt the IPM technologies in their Pointed Gourd cultivation.
The above results depicted a picture that the biggest constraint before the respondents was knowledge and information constraints regarding the adoption of the IPM technologies in the Pointed Gourd cultivation. This meant that the respondents had very poor level of knowledge regarding the various aspects of the adoption of the IPM technologies in the Pointed Gourd cultivation as well as they had very poor access to the sources of the information regarding the adoption of the IPM technologies in the Pointed Gourd cultivation which was already indicated in the results obtained in the Results portion of this Paper.
It was interesting to note that poor extension services, poor vigilance of the central and state governments on the pesticide market, inadequate and poorly governed Pointed Gourd markets etc. led the administrative and managerial constraints to the second position.
The present study clearly depicted a picture that the third biggest constraint before the respondents was technological and communication constraint regarding adoption of IPM technologies in the Pointed Gourd production. This meant that the respondents were technologically ill equipped for the adoption of IPM technologies for the Pointed Gourd crops and the communication channel for making the respondents aware about the technical specifications and information regarding the IPM technologies in the cultivation of the Pointed Gourd crops was poorly developed and to some extent ineffective in nature.
Recommendation
The evidence suggests that introducing IPM in South East Asia through the conventional transfer of technology oriented communication strategies simply do not work. The present study also revealed that the biggest constraint before the respondents was knowledge and information constraints regarding the adoption of the IPM technologies in the Pointed Gourd cultivation. So to achieve the widespread adoption of IPM techniques by the small and marginal as well as big and medium farmers of the developing countries, a new strategy should be put forward and implemented by all the concerned quarter of the society i.e. from the public sector extension agencies to the non-governmental organizations involved in the field of agriculture and the allied sectors. To be successful, the new strategy for spreading the IPM message should aim at:
(a) building the farmers' confidence about the IPM techniques, (b) raising the decision making abilities of the farmers regarding the pest management techniques, (c) facilitating action-research and participatory technology development regarding the pest management techniques, (d) finding a common perception of pest management problems by the researches and the farmers, (e) integrating local indigenous knowledge into the IPM paradigm, (f) explaining the complexities and intrigues of the IPM technologies among the farming community, (g) promoting farmer interactive, participatory extension approach regarding the IPM technologies, (h) addressing groups of the farmers rather than the individuals in the IPM technologies, (i) promoting a communication approach which would cultivate a common identity among the IPM farmers and trainers, (j) exploring the salient and attractive points of the IPM techniques what is attractive to the farmers and (k) training of the extension personnel and the trainers.
The above mentioned points were also emphasized by Schmidt et al. (1997) . Van de Fliert and Matteson (1989) commented that seasonal farmers meetings and Village Development Societies might offer avenues for organizing farmers to set up collective IPM activities. Awareness enhancing and motivational messages delivered via traditional and mass media in support of an expanded Extension Service farmer training programme in Vegetable IPM could be expected to contribute to safer and more profitable vegetable pest control.
